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AMS STRATEGY

* Computerised
clinical decision
support systems

+ Pre-authorisation®

s Formulary/restriction
strategies

* Facility-specific clinical
practice guidelines

¢ Facility-specific clinical
practice guidelines
e Prescriber education

Choice
of antimicrobial
to prescribe

* Educate healthcare staff
on AMS, including
development and
dissemination of AMS
guidelines and polices

* Assess prescriptions
in accordance with
local policies

¢ Counsel on the use of
restricted antimicrobials
¢ Monitor and feedback
of trends in antimicrobial
prescribing, formulary
and guidance adherence

e Educate healthcare staff
on AMS, including
development and
dissemination of AMS
guidelines and policies

PHARMACIST INVOLVEMENT

= Computerised clinical

* Pre-authorisation®

= Assess prescriptions
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* Reduce antimicrobial
therapy duration

e |V-to-oral conversion and
early discharge

* Pharmacokinetic
monitoring and
adjustment programme

* Monitor antimicrobial use

* Prospective audit

decision support systems
and feedback

Prescription ordering
and dispensing
of antimicrobials

Patient
monitoring

Dependent on review and feedback

* Monitor and feedback

in accordance with of trends in antimicrobial

local policies prescribing, formulary

« Counsel on the use of and guidance adherence
restricted antimicrobials * Review antimicrobial

« Guidance on dosage, duration
preparation and * Advise patients
administration on the proper use
of antimicrobials of antimicrobials

= Review antimicrobial

duration
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d Aptamers: Emerging Oligonucleotide Prohes for Cancer Biomarker Detection and Targeted Therapy

Neda Heydari (clinical biochemistry - Tarbiat Modares University)

Blood, urine and other body fluids, as
well as tissues and organs, can all
include biomarkers. The identification
of biomarker levels that are aberrant
can characterize distinct physiological
and pathological variations in living
things. Good biomarkers should be
measured with little or no variability,
have a significant signal to noise ratio and
change rapidly and reliably in response
to changes in the condition or treatment.
nowadays, cancer is one of the most
common diseases. Cancer can be related
to mutations, deletions and excessive
expression of Plasma Membrane
proteins (PM). More than half of the
medicines on the market today target
PM proteins and Important biomarkers
of cancer are certain PM proteins, for
example HER2 and epithelial cell ad-
hesion molecules. Overexpression of
HER2 is observed in approximately
15-30 % of breast and 10 to 30% of gas-
tric and gastroesophageal tumors, which
are used as a diagnostic marker. In other
tumors, such as ovary, endometrium,
kidney, lung, colon and head and neck
HER2 overexpression has also been
observed. (1)

Early detection of cancer is essential for
effective treatment. The primary method
is blood analysis (such as an ELISA test).
Nevertheless, detecting small amounts of
cancer signs in the blood is challenging

due to the blood's complex composition.
Aptamer, a short oligonucleotide chain,
has become increasingly popular in

the biochemistry and medicine fields.
It's not just a substitute for antibodies,
but these naturally structured RNA or
DNA molecules have a lot of potential
for diagnosing, delivering specific drugs,
and treating a bunch of different
medical issues.

For the creation of aptamers by in vitro
selection for up to eight weeks, a method
known as systematic evolution of ligands
via exponential enrichment (SELEX).
Thetraditionalmethodsof DNAcapturing
SELEX selection are hybridization,
immobilization, target binding elution,
PCR amplification, regeneration with
isolated DNAsandsequencing. (figurel).
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Figurel: (A) DNA Capture—SELEX‘ (B) RNA Capture-SELEX. Each SELEX Capture DNA selection cycle
consists of following main steps: the designed ssDNA library sample is hybridized to biotinylated capture
oligonucleotides; Immobilize the hybrid product on washed magnetic beads coated with streptavidin. Perform PCR

amplification on the eluted ssDNA to obtain the ampl
DNA capture (gel purification

ified dsDNA pool and ssDNA for the next round of SELEX
or magnetic bead-based method). (2)

One derivative method of SELEX is
a fluorescent sensor for the detection
of HER2 has designed using aptamer
(HApt). In this strategy, the objective is
to distance G-rich sequences from dark
silver nanoclusters (AgNC) once double
stranded DNA is formed. This separa-
tion leads to a reduction in the fluores-

cence intensity of the overall system. The
specific binding between aptamer and
HER2, which caused aptamer to separate
from dsDNA and proximity to Gbases to
AgNCs, would increase the intensity of
fluorescence in the presence of HER2
(3). In this way, even small amounts of
the ligand may be identified and used as

a therapeutic target in pharmaceutical
products using aptamers (Figure 2).
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Figure2: A fluorescent aptasensor for the femtomo-

lar detection of epidermal growth factor receptor-2

based on the proximity of G-rich sequences to Ag
nanoclusters. (3)

In contrast to monoclonal antibodies,
which have significant immunogenicity,
high manufacturing costs, batch vari-
ability, and high temperature sensitivity,
aptamer is manufactured in vitro without
the need of an organism. The

synthesis of different batches is the same,
they have low production costs, are
heat stable and have little to no immu-
nogenicity.
Recentstudiesdemonstrateunequivocally
that the use of aptamers and

antibodies in combination can be more
successful than monotherapy by
functioning in a synergistic way.

As aptamer-based technologies become
more advanced and are used in
conjunction with other platforms, it is
anticipated that more biomarkers will
be utilized in clinical settings.
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